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(54) CARD BATTERY AND PORTABLE ELECTRONIC EQUIPMENT USING THE SAME 

(57)Abstract: 

PURPOSE^ To prolong the driving time of a portable electronic 
equipment without damaging the portability of the portable 
electronic equipment provided with a slot for a PC card. 
CONSTITUTION: This card battery 1 in the shape of the PC card 
by a PCMCIA/ JEIDA standard uses respectively prescribed ones 
among stipulated plural contacts as the contact Kl of a power 
supply voltage and the contact K2 of ground potential and the 
other contacts are grounded or floated. The card battery 1 is 
constituted of an inverse current prevention circuit for preventing 
an inverse current and the battery of a primary battery or a 
secondary battery. The card battery 1 is inserted to the slot of the 
portable electronic equipment, the contact of the slot and the 
contacts Kl and K2 of the card battery 1 are engaged, the power 
supply voltage is supplied, it is used together with a dedicated 
battery pack and the driving time is prolonged. 
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CLAIMS 



[Claim(s)] 

[Claim l] The card dc-battery characterized by to supply the power source of the dc-battery section which 
consists of either a primary cell or a rechargeable battery to pocket form electronic equipment through 
the predetermined pin in the slot for said PC cards from the 1st the contact and the contact of the 2nd 
with which it was the card dc-battery used for the pocket form electronic equipment by which the slot for 
PC cards by the standard E for PCMCIA/JEIDA ] one was established , and the configuration of said card 
dc-battery is the same as that of the PC card by the standard [ for PCMCIA/JEIDA ] one with contact , 
and be prepared in said card dc-battery . 

[Claim 2] The card dc-battery characterized by preparing the protection network which prevents that a 
reverse current flows in said dc-battery section in a card dc-battery according to claim 1. 
[Claim 3] The card dc-battery characterized by preparing the management control section which performs 
management control of said card dc-battery to said card dc-battery which consists of a rechargeable 
battery in a card dc-battery according to claim 1 or 2 based on the current value, the 
electrical-potential* difference value, and temperature of said dc-battery section. 

[Claim 4] The gas cage control section as which said management control section detects the current 
value which flows in said dc-battery section in a card dc-battery according to claim 3, The temperature 
control section which detects the temperature of said dc-battery section, and the charge control section 
which detects the electrical-potential -difference value of the dc-battery section at the time of charge of 
said dc-battery section, The current control section which controls the current at the time of charge of 
said dc-battery section, and the discharge control section which carries out forcible discharge of the 
electrical energy of said dc-battery section just before charge, Control of said gas cage control section, said 
temperature control section, said charge control section, said current control section, and said discharge 
control section is managed. The card dc-battery characterized by preparing the microcomputer which 
performs the communication link with the host microcomputer of said pocket form electronic equipment 
through the predetermined pin of said slot from the 3rd contact formed in said card dc-battery. 
[Claim 5] Pocket form electronic equipment characterized by being constituted by any 1 term of claims 1"4 
using the card dc-battery of a publication. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the current supply by the dc-battery of the pocket 
form electronic equipment by which the slot for PC cards by PCMCIA / JEIDA criterion was established 
especially about the pocket form electronic equipment which used a card dc-battery and it, and relates to 
an effective technique. 
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[0002] 

[Description of the Prior Art] In recent years, in pocket form electronic equipment including a note form 
personal computer, the miniaturization of electronic equipment, thhvshape-izing, and lowpower-ization 
are remarkable, and portability serves as an important function. 

[0003] According to the place which this invention person examined, by PDA (Personal Digital Assistant), 
such as a note type personal computer and an electronic notebook, in order to satisfy the portability, it has 
dc batteries, such as a dry cell and an exclusive battery pack. 

[0004] In addition, as an example to which this kind of pocket form electronic equipment is stated in 
detail, there are issue, the Nikkei Business Publications "Nikkei electronics" April 2 issue (no.496), and 
P96-P119 on April 2, 1990, and a configuration, a specification, etc. of a note form personal computer and 
an exclusive battery pack are indicated by this reference. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it was found out by this invention person with the 

dc-battery of the above pocket form electronic equipment that there are the following troubles. 

[0006] That is, in order to make it not spoil the small lightweight nature of pocket form electronic 

equipment, the configuration of dc-battery itself cannot be enlarged, either and does not serve as time 

amount with the sufficient drive of the pocket form electronic equipment by the dc-battery. 

[0007] Moreover, when only the dc-battery in a long time must be driven, many spare exclusive battery 

packs are prepared, and since it must be carried continuously, portability will be inconvenient. 

[0008] Furthermore, in an exclusive battery pack, since the configuration of a battery pack changes with 

models of each pocket form electronic equipment and it is not unified, when using two or more pocket 

form electronic equipment, the battery pack which suited each model will have to be carried and it will be 

much more inconvenient. 

[0009] The purpose of this invention is to offer the card dc-battery which can lengthen drive time amount 
of pocket form electronic equipment, without spoiling the portability of the pocket form electronic 
equipment by which the slot for PC cards by PCMCIA (Personal Computer Memory Card International 
Association) / JEIDA (JEOL industrial promotion meeting) criterion was established. 

[0010] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0011] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0012] That is, the configuration of the card dc-battery of this invention is the same as that of the PC card 
by the standard [ for PCMCIA/JEIDA ] one, and it supplies a power source for the power source of the 
dc-battery section which consists of either a primary cell or a rechargeable battery through the 
predetermined pin in the slot for PC cards to pocket form electronic equipment from the 1st the contact 
and the contact of the 2nd with which it was prepared in the card dc-battery. 

[0013] Moreover, the card dc-battery of this invention establishes the protection network which prevents 
that a reverse current flows in said dc-battery section. 

[0014] Furthermore, the card dc-battery of this invention prepares the management control section which 
performs management control of a card dc-battery based on the current value, the 
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electrical-potential-difference value, and temperature of the dc-battery section which becomes said card 
dc "battery from a rechargeable battery. 

[0015] Moreover, the gas cage control section as which the card dc-battery of this invention detects the 
current value to which said management control section flows in the dc-battery section, The temperature 
control section which detects the temperature of the dc-battery section, and the charge control section 
which detects the electrical-potential-difference value of the dc-battery section at the time of charge of the 
dc-battery section, The current control section which controls the current at the time of charge of the 
dc-battery section, and the discharge control section which carries out forcible discharge of the electrical 
energy of the dc-battery section just before charge, Control of a gas cage control section, the temperature 
control section, a charge control section, a current control section, and a discharge control section is 
managed. The microcomputer which performs the communication link with the host microcomputer of 
pocket form electronic equipment through the predetermined pin of a slot from contact of the 3rd of a card 
dc-battery is prepared. 

[0016] Furthermore, the pocket form electronic equipment of this invention is constituted using said card 

dcbattery. 

[0017] 

[Function] According to the card dc-battery of above-mentioned this invention, a configuration is made 
the same as that of the PC card by the standard [ for PCMCIA/JEIDA] one. By supplying a power source 
from the dc-battery section which consists of either a primary cell formed in the card dc-battery through 
the predetermined pin of the slot for PC cards from the 1st the contact and the contact of the 2nd which 
were formed in the card dc-battery, or a rechargeable battery It can be common as a power source of all 
the pocket form electronic equipment by which the slot by the standard [ for PCMCIA/JEIDA ] one was 
established, and can be used, and drive time amount of pocket form electronic equipment can be 
lengthened. 

[0018] Moreover, according to the card dcbattery of above-mentioned this invention, by establishing the 
protection network which prevents that a reverse current flows in the dc battery section, even if a card 
dc-battery carries out a reciprocal difference and is carried out, breakage can be prevented for the 
electronic circuitry in a card dcbattery and pocket form electronic equipment. 

[0019] Furthermore, according to the card dcbattery of above-mentioned this invention, by preparing the 
management control section which performs management control of a card dc-battery based on the 
current value, the electrical-potential-difference value, and temperature of the dc-battery section which 
consists of a rechargeable battery in a card dc-battery, the optimal management of the dc-battery section 
comes to be performed, and reinforcement of the card dcbattery can be carried out. 

[0020] Moreover, according to the card dc-battery of above-mentioned this invention, the current value 
which flows in the dcbattery section which consists of a rechargeable battery by the gas cage control 
section is detected. The predetermined pin of a slot is minded from the 3rd contact with which the 
microcomputer was prepared in the dcbattery card based on the current value when the dc-battery 
section needed to be charged. Output a predetermined signal to the host microcomputer of pocket form 
electronic equipment, can tell a user about charge of a dcbattery being the need, and it sets just before 
charge. Since forcible discharge of the electrical energy of the dcbattery section is carried out by the 
discharge control section, can prevent property degradation of the dc-battery section, and it sets at the 
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time of charge. By the charge control section and the temperature control section, the 
electrical-potential-difference value of the dc-battery section and the temperature of the dcbattery 
section are detected. Based on those detected signals, a microcomputer controls optimal charge in the 
dc-battery section. After charge is completed, a microcomputer outputs a predetermined signal to the host 
microcomputer of pocket form electronic equipment through the predetermined pin of a slot from the 3rd 
contact in a dc-battery card. By that about which a completing [ charge ] user can be told, the optimal 
management of the dcbattery section comes to be performed minute, and reinforcement of the card 
dc-battery can be carried out more. 

[0021] Furthermore, according to the pocket form electronic equipment of above-mentioned this invention, 
by carrying a card dc-battery, since a power source is supplied not only from the power source of an 
exclusive battery pack but from a card dc battery, drive time amount of pocket form electronic equipment 
can be lengthened. 
[0022] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. 
[0023] (Example l) The explanatory view of the card dc-battery by the example 1 of this invention and 
drawing 2 (a) - (d) drawing 1 The physical specification Fig. in the PC card standard [ by the example 1 of 
this invention ] for PCMCIA/JEIDA and drawing 3 The configuration block Fig. of the card dcbattery by 
the example 1 of this invention and drawing 4 The schematic diagram of the card dc battery with which 
the explanatory view of the contact section in the card dc-battery by the example 1 of this invention and 
drawing 5 are inserted in the note form personal computer by the example 1 of this invention, and 
drawing 6 are the connection explanatory views at the time of the charge in the card dcbattery by the 
example 1 of this invention. 

[0024] In this example 1, the same card dcbattery 1 as the appearance configuration of the PC card by 
PCMCIA / JEIDA criterion consists of a rectangle-like card, and the contact (1st contact) Kl of the Metz 
form and contact (2nd contact) K2 are formed in one shorter side side. 

[0025] Moreover, these contacts Kl and K2 consist of the shape of the contact used for the PC card by the 
standard [ for PCMCIA/JEIDA ] one, and isomorphism, and are the male form contact formed in the slot 
(not shown) which is a connector for carrying out insertion mounting of this PC card, and the Metz form 
contact which fits in. 

[0026] The appearance geometry of the card dc-battery 1 formed here based on the specification in the 
PCMCIA / standard PC card for JEIDA is shown in drawing 2 (a) - (d). 

[0027] Moreover, the interior in the card dcbattery 1 is constituted by the dc-battery (dc-battery section) 
3 which consists of either of the rechargeable batteries which can carry out repeat charge and discharge, 
such as a primary cell for throwing away of the reverse current prevention circuit (protection network) 2, 
a manganese dry battery, etc. which were constituted by the diode for preventing the back flow of a 
current etc., or an alkaline cell, when the card dc-battery 1 is reverse-inserted, as shown in drawing 3 . 
[0028] Furthermore, supply of the supply voltage Vcc in the card dc battery 1 The inside of two or more 
contacts specified as the object for supply voltage Vcc by PCMCIA/JEIDA in the pin out of a PC card, It 
also sets to connection of ground potential Vss, using one predetermined contact as contact Kl for supply 
voltage Vcc. One predetermined contact is used as contact K2 for ground potential Vss among two or more 
contacts specified as the object for ground potential Vss by PCMCIA/JEIDA. 
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[0029] Moreover, the contact which becomes unnecessary [ others ] has the structure where did not form 
contact of the Metz form so that male form contact of the slot mentioned above might not be contacted, 
but the covering Cv of a concave configuration was formed, as it is made grand touch-down or floating into 
the card dc-battery 1 and is shown in drawing 4 . 

[0030] And by inserting this card dc-battery 1 in insertion opening 4a in which the slot for PC cards by 
PCMCIA / JEIDA criterion of the note form personal computer 4 which equipped the exclusive battery 
pack (not shown) beforehand was prepared, as shown in drawing 5 When the male form contact formed in 
the slot and the contacts Kl and K2 (shown in drawing 4 ) of the Metz form prepared in the card 
dcbattery 1 fit in, connection immobilization is carried out electrically and supply voltage is supplied to 
the note form personal computer 4. 

[0031] Next, charge in case a dcbattery 3 is a rechargeable battery is explained. 

[0032] First, as shown in drawing 6 , the adapter Ap which supplies the power source for charge to the 
card dcbattery 1 is constituted by the transformation circuit (not shown) which transforms the AC/DC 
conversion circuit (not shown) which changes AC power supply into DC power supply, and the changed 
DC power supply to the electrical potential difference corresponding to the card dc-battery 1. 
[0033] Moreover, the AC plug Pg and the power-source connector con for connecting with AC power 
receptacle which is a power source are prepared in Adapter Ap. 

[0034] Furthermore, these adapters Ap, the AC plug Pg, and the power-source connector con are 
electrically connected by power- cable K, respectively. 

[0035] And it charges to predetermined time amount by preparing the power-source connector con and 
the connector for adapters (not shown) which fits in in the periphery in the opposite side in which the 
contacts Kl and K2 of the card dc-battery 1 were formed, connecting electrically the power-source 
connector con and the connector for adapters of the card dc-battery 1, and connecting AC power receptacle 
and the AC plug Pg electrically. 

[0036] Since a power source can be supplied by that cause not only from the power source by the exclusive 
battery pack but from the card dc-battery 1 inserted in the slot of the note form personal computer 4 as a 
spare dc-battery according to this example 1, drive time amount of the note form personal computer 4 can 
be lengthened. 

[0037] Since it can be used if the slot for PC cards by the standard [ for PCMCIA/JEIDA ] one is 
established even if it is pocket form electronic equipment, such as the note form personal computer 4 with 
which a model is different, since the card dc-battery 1 is the same appearance configuration as the PC 
card by PCMCIA / JEIDA criterion, it becomes unnecessary moreover, to prepare two or more battery 
packs of dedication according to each model. 

[0038] Furthermore, although the contact Kl in the card dc-battery 1 and the contact which becomes 
unnecessary [ other than K2 ] considered as the structure of a concave configuration in this example 1, 
without forming contact of the Metz form so that male form contact of a slot might not be contacted For 
example, as shown in drawing 7 , immobilization of the card dc battery 1 can be ensured by carrying out 
fitting to the male form contact formed in the slot (not shown) using all contacts MP in the card dc-battery 
1 that become unnecessary. 

[0039] Moreover, contact MP which becomes unnecessary also in this case is made into grand touch down 
or floating into the card dc-battery 1. 
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[0040] (Example 2) The flow chart Fig. of the management at the time of charge of the card dc-battery 
according [ the explanatory view of the card dc-battery according / the configuration block Fig. of the card 
dc-battery according / drawing 8 / to the example 2 of this invention and drawing 9 / to the example 2 of 
this invention, drawing 10 (a), and (b) ] to the example 2 of this invention and drawing 11 are the charge 
property Figs, of the card dc-battery by the example 2 of this invention. 

[0041] In this example 2, the card dc-battery 1 which consists of an appearance configuration of the 
standard PC card for PCMCIA/JEIDA is constituted by the control section (management control section) 
5 which is the function which manages dc-battery (dc-battery section) 3a and the card dc-battery 1 which 
consist of rechargeable batteries, such as the reverse current prevention circuit 2 and an alkaline cell, as 
shown in drawing 8 . 

[0042] This control section 5 consists of microcomputers (henceforth a microcomputer) 9 which manage 
control of the live part 6 which performs control at the time of charge of dc-battery 3a, the gas cage control 
section 7 which performs current detection of dc-battery 3a, the discharge control section 8 which controls 
discharge in dc-battery 3a and live part 6, the gas cage control section 7, and the discharge control section 
8. 

[0043] Moreover, live part 6 consists of charge control-section 6c which detects the charge electrical 
potential difference in dc-battery temperature control section (temperature control section) 6b which 
detects the internal temperature in current control* section 6a which controls the source of the charging 
current at the time of charge, and dc-battery 3a at the time of charge, or the outline temperature in 
dc-battery 3a, and dc-battery 3a at the time of charge. 

[0044] Furthermore, the contacts Kl and K2 and contact (3rd contact) K3 of the Metz form for fitting in 
with the male form contact formed in the slot (not shown) which is the connector which carries out 
insertion mounting of the card dc-battery 1 are formed in the periphery by the side of one shorter side of 
the card dc-battery 1, and as shown in drawing 9 , Covering Cv is formed in it so that other parts may not 
contact male form contact of a slot. 

[0045] Moreover, you may make it more certainly fix the card dc-battery 1 also by this example using the 
contact MP in the card dc-battery 1 as shown in drawing 7 of said example 1 which becomes unnecessary. 
[0046] Furthermore, like said example 1, contacts Kl and K2 are the contact for supply voltage Vcc, and 
contact for ground potential Vss, and use one predetermined contact, respectively among two or more 
contacts for supply voltage Vcc specified by PCMCIA/JEIDA, respectively, and two or more contacts for 
ground potential Vss. 

[0047] Moreover, contact K3 performs the communication link with the host CPUs, such as a note form 
personal computer (not shown) which is pocket form electronic equipment, and uses one predetermined 
contact among two or more contacts which can be set in the contact for I/O Ports specified by 
PCMCIA/JEIDA. 

[0048] Furthermore, the connector for adapters (not shown) which is the feed hopper of a power source for 
the periphery by the side of the shorter side of another side of the card dc-battery 1 to charge dc-battery 
3a is prepared. 

[0049] Moreover, the adapter Ap which supplies the power source for charge to the card dc-battery 1 is the 
same as that of drawing 6 of said example 1, and is constituted by the transformation circuit (not shown) 
which transforms the AC/DC conversion circuit (not shown) which changes AC power supply into DC 
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power supply, and the changed DC power supply to the electrical potential difference corresponding to the 
card dcbattery 1. 

[0050] Next, drawing 10 (a) and (b) explain the management sequence of the card dc-battery 1 in this 
control section 5. 

[0051] First, in the card dcbattery 1 shown in drawing 8 , the control section 5 is detecting continuously 
supply voltage Vcc of dcbattery 3a by the gas cage control section 7 (step S101). Based on the signal 
detected by the gas cage control section 7, charge of dcbattery 3a judges [ a microcomputer 9 ] that it is 
the need (step S102). If it is judged that charge is required, a microcomputer 9 will output a 
predetermined signal to the host CPU (host microcomputer) through contact K3 (step S103), and it tells 
that the residue of dc-battery 3a runs short. 

[0052] The host CPU into which the predetermined signal was inputted from the microcomputer 9 warns 
of having made the dcbattery charge warning light in the display which was prepared for example, in the 
note form personal computer and which is not illustrated etc. turn on, and the charge of the card 
dc-battery 1 having decreased to the user. 

[0053] Next, the charge of the card dc battery 1 recognizes few things by the dcbattery charge warning 
light, and a user charges the card dc-battery 1 by connecting the AC plug Pg to AC power receptacle, and 
connecting the power- source connector con to the connector for adapters of the card dcbattery 1, 
respectively. 

[0054] If it connects with the connector for adapters by which the connection of the connector for charge 
was prepared in the card dcbattery by the user, a microcomputer 9 will detect that charge is started and 
will output a control signal to the discharge control section 8, and forcible discharge is carried out, in 
order to prevent property degradation of dc-battery 3a for the electrical energy which remains in 
dc-battery 3a, and in order to gather charging efficiency (step S201). 

[0055] Then, a current control section makes charge of dc-battery 3a start (step S202), and performs 
detection of the temperature of dcbattery 3a, and an electrical potential difference to every 
predetermined spacing **t by dcbattery temperature control section 6b and charge control-section 6c 
(step S203). 

[0056] Here, the charge property in dc-battery 3a is shown to drawing 11 . 

[0057] From drawing 11 , temperature rises with progress of the charging time and the temperature 
characteristic at the time of charge is understood that an inclination becomes large quickly from the 
neighborhood where the charge electrical potential difference of dc-battery 3a became maximum. 
[0058] Moreover, after the electrical potential difference becomes high with time amount progress and the 
voltage characteristic at the time of charge serves as the maximum electrical potential difference, it is 
understood that an electrical-potential-difference value descends gradually. 

[0059] Therefore, the temperature detected by dc battery temperature control section 6b will ask for the 
inclination of **T/**t in the temperature T and time amount t at the time of charge, i.e., the temperature 
characteristic in drawing 11 , with a microcomputer 9. 

[0060] Moreover, the electrical potential difference detected by charge control- section 6c will be called for 
as an electrical-potential-difference value from which the difference which lengthened the 
maximum-voltage value with the microcomputer 9 from the minimum electrical-potential-difference 
value at the time of charge set up beforehand is set to -**V. . 
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[0061] Next, the inclination of the temperature characteristic becomes about **T/**t=l with a 
microcomputer 9. If it is measured that dc-battery 3a reached predetermined temperature, and the 
voltage characteristic was set to -**V (step S204) Judge that charge of dc-battery 3a ended the 
microcomputer 9, output the control signal which makes current control- section 6a end charge, and 
charge is terminated, either [ either / either or ] about **T/**t=l or -**V - although - when not detected 
with a microcomputer 9, a control signal is not outputted until the both are detected, but charge is 
performed by the current control section (step S205). 

[0062] Moreover, detection of the temperature of dc-battery 3a and an electrical potential difference by 
dc-battery temperature control section 6b and charge control- section 6c can be made so highly precise 
that spacing of predetermined spacing **t which detects becomes short. 

[0063] And after charge of dc-battery 3a is completed, it is made to recognize that the microcomputer 9 
outputted the predetermined signal to the host CPU through contact K3, and charge of dc-battery 3a 
ended it again. 

[0064] A user is told about the host CPU which has recognized that charge of dc-battery 3a was completed 
having switched off the dc-battery charge warning light which was being made to turn on, and charge of 
the card dc-battery 1 having ended it. 

[0065] Thereby, in this example 2, since supply voltage can be supplied not only from the supply voltage of 
an exclusive battery pack but from the card dc-battery 1 inserted in the slot of a note form personal 
computer as a spare dc-battery, drive time amount of pocket form electronic equipment, such as a note 
form personal computer, can be lengthened. 

[0066] Since it can be used if the slot for PC cards by the standard [ for PCMCIA/JEIDA ] one is 
established even if it is the note form personal computer 1 with which a model is different, since the card 
dc-battery 1 is the same appearance configuration as the PC card by the standard [ for PCMCIA/JEIDA ] 
one, it becomes unnecessary moreover, to prepare two or more battery packs of dedication according to 
each model. 

[0067] Furthermore, since the card dc-battery 1 manages by the control section 5, optimal actuation of 
dc-battery 3a comes to be performed, and the life in dc-battery 3a etc. can be lengthened. 
[0068] Moreover, as shown in drawing 12 , it prepares in the card dc-battery 1 by considering one contact 
as contact K4 predetermined among the I/O Ports specified by the switching means 10 and 
PCMCIA/JEIDA which can control a flow / un-flowing by the microcomputer 9. 

[0069] And only when the residue of a battery pack decreases, you may make it supply the power source of 
the card dc-battery 1 by detecting that the residue of the battery pack (not shown) beforehand loaded with 
the current value of the supply voltage Vcc of the host CPU in pocket form electronic equipment by the 
gas cage control section 7 through this contact K4 decreased, and making the switching means 10 into 
switch- on from non- switch- on with a microcomputer 9. 

[0070] Moreover, as except the adapter Ap in this example 2 is sufficient as charge of this dc-battery card 
1, for example, it is shown in drawing 13 , the adapter Apl for charge by the solar battery may be used. 
[0071] Solar panel DP is prepared, and this adapter Apl also prepares the transformation circuit (not 
shown) changed into the electrical potential difference corresponding to dc-battery 3a, when the 
electrical-potential-difference specification of the electrical potential difference and dc-battery 3a which a 
solar battery generates differs. 
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[0072] Moreover, the power-source connector conl which fits into the connector for adapters of the card 
dc _ battery 1 is formed, and this power-source connector conl and adapter Apl are electrically connected 
by power-cable K. 

[0073] Therefore, by the adapter Apl using this solar battery, even place [ which does not have a power 
receptacle ], the card dc-battery 1 can be charged free. 

[0074] As mentioned above, although invention made by this invention person was concretely explained 
based on the example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to said example and does not deviate from the summary. 

[0075] For example, in performing charge from AC power receptacle, when performing charge for an 
AC/DC conversion circuit and a transformation circuit from a solar battery, you may make it prepare a 
transformation circuit in the card dc-battery 1, although the AC/DC conversion circuit and the 
transformation circuit were established in the adapters Ap and Ap 1 which charge the card dc-battery 1 in 
said examples 1 and 2. 
[0076] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated by this application is explained briefly. 

[0077] (l) According to this invention, in the pocket form electronic equipment by which the slot for PC 
cards by the standard [ for PCMCIA/JEIDA ] ones was established, since a power source can be supplied 
also from a card dc-battery as a dc-battery of not only the power source of an exclusive battery pack but a 
reserve, drive time amount of pocket form electronic equipment can be lengthened. 

[0078] (2) Moreover, in this invention, since it can be used in common even if it is pocket form electronic 
equipment of a different model, since a card dc-battery is the same appearance configuration as the PC 
card by the standard [ for PCMCIA/JEIDA ] one, the battery pack of dedication according to each model 
becomes unnecessary. 

[0079] (3) Further, in this invention, by the management control section of a card dc-battery, since a card 
dc-battery manages according to optimum conditions, reinforcement of the dc-battery section can be 
carried out. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the explanatory view of the card dc-battery by the example 1 of this invention. 
[Drawing 2] (a) - (d) is a physical specification Fig. in the PC card standard [ by the example 1 of this 
invention ] for PCMCIA/JEIDA. 

[Drawing 3] It is the configuration block Fig. of the card dc-battery by the example 1 of this invention. 
[Drawing 4] It is the explanatory view of the contact section in the card dc-battery by the example 1 of 
this invention. 

[Drawing 5] It is the schematic diagram of the card dc-battery inserted in the note form personal 
computer by the example 1 of this invention. 

[Drawing 6] It is a connection explanatory view at the time of the charge in the card dc-battery by the 
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example 1 of this invention. 

[Drawing 7] It is the explanatory view of the contact section in the card dc-battery by the example of 
others of this invention. 

[Drawing 8] It is the configuration block Fig. of the card dc-battery by the example 2 of this invention. 
[Drawing 9] It is the explanatory view of the card dc-battery by the example 2 of this invention. 
[Drawing 10] (a) and (b) are the flow chart Figs, of the management at the time of charge of the card 
dc-battery by the example 2 of this invention. 

[Drawing 11] It is the charge property Fig. of the card dc-battery by the example 2 of this invention. 
[Drawing 12] It is the configuration block Fig. of the card dc-battery by other examples of this invention. 
[Drawing 13] It is a connection explanatory view at the time of the charge in the card dc-battery by the 
example of others of this invention. 
[Description of Notations] 

1 Card Dc-battery 

2 Reverse Current Prevention Circuit (Protection Network) 

3 Dc-battery (Dc-battery Section) 
3a Dc-battery (dc-battery section) 

4 Note Form Personal Computer 
4a Insertion opening 

5 Control Section (Management Control Section) 

6 Live Part 

6a Current control section 

6b Dcbattery temperature control section (temperature control section) 
6c Charge control section 

7 Gas Cage Control Section 

8 Discharge Control Section 

9 Microcomputer 

10 Switching Means 
Kl Contact (1st contact) 
K2 Contact (2nd contact) 
K3 Contact (3rd contact) 
K4 Contact 

Cv Covering 
Ap Adapter 
Ap 1 Adapter 

con Power- source connector 

conl Power-source connector 

PgAC plug 

K Power cable 

DP Solar panel 

MP Contact 

Vcc Supply voltage 



Vss Ground potential 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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